INTRODUCTION
Practical MOSFETS fabricated on low and moderately doped substrates depart considerably from the idealized two-port model because of the control properties of the substrate terminal. Therefore, the need arises to characterise these double control devices as a 4 terminal, 3- 
where F(7, s) /z(y)0(y) dy (4) Combining the neutrality condition,
With the relation for the voltage across the depletion layer Wl(Yl) (g) y'o(y') dy', y'= a-y (6) 
For linear approximation of the device, the small signal alternating currents and voltages may be considered to be superimposed on the mean dc levels at every point in the active channel region maintaining the overall behavior as dictated by eqn. (6). This situation can, however, arise due to three independent modes of The intrinsic Y-parameters are readily obtainable from the consideration of a single capacitance distribution RC line analog, assuming the idealized ac short circuit condition between the metal gate and the bulk substrate. These results are given in Table III . The magnitudes of the constants d, h, m, etc., have been taken to be identical to those of a uniform capacitance RC transmission line analog as given in Table IV . This appears to be a reasonable approximation in view of the expected near-triangular shape of the charge distribution curve when substrate effects are appreciable.
B. Equivalent Circuit Representation:
In a generalized form of the MOST equivalent circuit the intrinsic device action must be treated as a 3-port, 4-terminal network. A common source equivalent circuit combining the 3-port intrinsic admittance RC-network is given in Fig. 6 In the combined common gate-substrate configuration the assumption of an ideal short circuit (a.c.) between the gate and substrate yields the simple 2-port equivalent circuit of Fig. 7 and the Y parameters become those given in Table III . In Fig. 8 
(6)
We are taking Y-parameters, so this can be represented as"
Y=Y/ Z + Y + 1/Z Thus, (See Fig. 10(a) 
